and
respectively, for −∞ < x < ∞, −∞ < y < ∞, m > 0, M > 1, and λ > 0. Extensive tabulations of the associated percentage points are also provided. Since λ is just a scale parameter we shall assume without loss generality that λ = 1.
The results of this note use the following relationship between the Pearson type VII distribution and the well-known Student's t distribution: if M = 1 + a/2 and
then U is a Student's t random variable with a degrees of freedom. Note that the pdf of a Student's t random variable with degrees of freedom ν is given by
for −∞ < x < ∞. Nadarajah and Kotz (2003) have shown that the cdf corresponding to (4) can be expressed as 
This result will be crucial for the calculations of this note. The calculations involve the Meijer G-function defined by
where (e) k = e(e + 1) · · · (e + k − 1) denotes the ascending factorial and L denotes an integration path defined as one of:
• the path L running from −∞ to +∞ in such a way that the poles of the functions Γ(1 − a k + t) lie to the left, and the poles of the functions Γ(b j − t) lie to the right of L for j = 1, . . . , m and k = 1, . . . , n.
• a loop, beginning and ending at +∞, that encircles the poles of the functions Γ(b j − t) for j = 1, . . . , m once in the negative direction. All the poles of the functions Γ(1 − a k + t) must remain outside this loop.
• a loop L, beginning and ending at −∞, that encircles the poles of the functions Γ(1 − a k + t) for k = 1, . . . , n once in the positive direction. All the poles of the functions Γ(b j − t) for j = 1, . . . , m must remain outside this loop.
In all three cases, the poles of Γ(b j − t) must not coincide with the poles of Γ(1 − a k + t) for any j = 1, . . . , m and k = 1, . . . , n (see Section 9.3 in Gradshteyn and Ryzhik, 2000, for further details). The calculations of this note also need the following important lemma. Lemma 1 (Equation (3.389.2) , Gradshteyn and Ryzhik, 2000 ) For µ > 0 and ν > 0,
Further properties of the Meijer G-function can be found in Erdelyi et al. (1981) , Prudnikov et al. (1986) and Gradshteyn and Ryzhik (2000) .
Product
The cdf of the Student's t distribution takes different forms depending on whether its degrees of freedom parameter is an odd integer or even integer (see Nadarajah and Kotz, 2003, and references therein) . Note that in (3) the degrees of freedom parameter a = 2(M − 1). Thus, one would expect the cdf of |XY | to be different depending on whether a is an odd integer or not. Theorems 1 and 2 derive explicit expressions for the cdf of |XY | for these two cases. Theorem 1 Suppose X and Y are independent random variables distributed according to (1) and (2), respectively. If a = 2(M − 1) is an odd integer then the cdf of Z = |XY | can be expressed as
where r = a/mz and I(·) denotes the integral
Proof: Using the relationship (3), one can write the cdf as Pr(|XY | ≤ z) = Pr(|U Y | ≤ r), which can be expressed as
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where J(k) denotes the integral
By direct application of Lemma 1, one can calculate (10) as
The result of the theorem follows by substituting (11) into (9).
Theorem 2 Suppose X and Y are independent random variables distributed according to (1) and (2), respectively. If a = 2(M − 1) is an even integer then the cdf of Z = |XY | can be expressed as
where r = a/mz. Proof: Substituting the form for F given by (5) for even degrees of freedom, (8) can be reduced to
By direct application of Lemma 1, one can calculate (14) as
The result of the theorem follows by substituting (15) into (13). Note that the parameters in (6) and (12) Figure 1: Plots of the pdf of (6) and (12) for m = 1 and M = 1.5, 2, 2.5, 11.
Ratio
For the reasons mentioned in Section 2, the cdf of |X/Y | will be different depending on whether a is an odd integer or not. 
Proof: Using the relationship (3), one can write the cdf as Pr(|X/Y | ≤ z) = Pr(|U/Y | ≤ r), which can be expressed as 
By direct application of Lemma 1, one can calculate (20) as
The result of the theorem follows by substituting (21) into (19).
Theorem 4 Suppose X and Y are independent random variables distributed according to (1) and (2), respectively. If a = 2(M − 1) is an even integer then the cdf of Z = |X/Y | can be expressed as
where r = a/mz. Proof: Substituting the form for F given by (5) for even degrees of freedom, (18) can be reduced to
By direct application of Lemma 1, one can calculate (24) as
The result of the theorem follows by substituting (25) into (23).
Note that the parameters in (16) and (22) We hope these numbers will be of use to the practitioners mentioned in Section 1. Similar tabulations could be easily derived for other values of 2(M − 1) by using the MeijerG (·) function in MAPLE. Sample programs are shown in the Appendix.
